The maximum transportable beam power is a citical issue in selecting the most favorable approach to generating ignition pulses for inertial fusion with high energy accelerators. Maschke and Courant' have put forward expressions for the limits on transport power for quadrupole and solenoidal channels. We have included in a more general way the self consistent effect of space charge defocusing on the power limit. The results show that no limits on transmitted power exist in principal. In general, quadrupole transport magnets appear superior to solenoids except for transport of very low energy and highly charged particles. Longitudinal space charge effects are very significant for transport of intense beams.
Introduction
Since the prime consideration is constraining the beam within a given diameter, it is assumed that the focusing system consists of equally spaced elements of equal strength. In the case of quadrupole focusing, the elements are x or y focusing quadrupole magnets. For the solenoid, all elements are focusing. To simplify the discussion, we use thin lens approximation. In the quadrupole focusing, the distance between the focusing and defocusing lens is the half period L. The distance between the lenses in the solenoid focusing is the period 2L. It is furthermore assumed that the emittance in the xx' plane is equal to the yy' plane emittance (e).
Quadrupole Focusing
In the quadrupole channel, the beam cross section is no longer circular but elliptical with semi-axes a and b. Neglecting the image forces, the equations of motion can be written in Table I gives the value of X, K, and F(a, p) as a function of p for a = 0. 5 and a = 1. Also included are (5) the ratios Ra and Rb, which are the ratios of maximum and minimum beam size, a and b, with and without space charge defocussing. (See Fig. 1 .) The growth of the effective emittance due to space charge (6) is approximately (12) eff a b 
